Characterization of Escherichia coli translesion synthesis polymerases and their accessory factors.
Members of the Y family of DNA polymerases are specialized to replicate lesion-containing DNA. However, they lack 3'-5' exonuclease activity and have reduced fidelity compared to replicative polymerases when copying undamaged templates, and thus are potentially mutagenic. Y family polymerases must be tightly regulated to prevent aberrant mutations on undamaged DNA while permitting replication only under conditions of DNA damage. These polymerases provide a mechanism of DNA damage tolerance, confer cellular resistance to a variety of DNA-damaging agents, and have been implicated in bacterial persistence. The Y family polymerases are represented in all domains of life. Escherichia coli possesses two members of the Y family, DNA pol IV (DinB) and DNA pol V (UmuD'(2)C), and several regulatory factors, including those encoded by the umuD gene that influence the activity of UmuC. This chapter outlines procedures for in vivo and in vitro analysis of these proteins. Study of the E. coli Y family polymerases and their accessory factors is important for understanding the broad principles of DNA damage tolerance and mechanisms of mutagenesis throughout evolution. Furthermore, study of these enzymes and their role in stress-induced mutagenesis may also give insight into a variety of phenomena, including the growing problem of bacterial antibiotic resistance.